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(57) [Claim(s)] 

[Claim 1] Vulcanization method which designates that it vulcan 
izes with temperature of themelting point or higher of 
polyvinylidene fluoride resin at time of vulcanizing blend of 
acrylic elastomerand polyvinylidene fluoride resin which alkoxy 
alkyl acryiate monomer unit 60 weight % or more are 
contained, as feature. 
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[Description of the Invention] ( Prior Art ) 

Doing blend of acrylic elastomer and polyvinylidene fluoride re 
sin generally, method whichobtains anticipated vulcanized 
product heated polyvinylidene fluoride resin to melting point 
or higher, fact that mutualmixture of resin and elastomer is 
assured as flowing state was thegenerally, when furthermore this 
is vulcanized, from 1 30 °Cwas usually decided with maximum 
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temperature etc of hot medium of option ternperature for 
examplevulcanization in range of vulcanization temperature of 
200 °G 

( Problem That Invention Seeks to Solve ) 

However, it is something which reaches to result this invention 
where asfor vulcanized product of said blend having scatter of 
tensile property verydepending upon vulcanization condition is 
ascertained, pursues this improvement. 

( Means to Solve the Problems ) 

Namely, this invention is something which offers vulcanizatio 
n method which designatesthat it vulcanizes with temperature of 
melting point or higher of polyvinylidene fluoride resin at 
thetime of vulcanizing blend of acrylic elastomer and 
polyvinylidene fluoride resin, as feature. 

In case of objective where acrylic elastomer it points to polym 
er whichdesignates acrylic acid ester as main component, 
blends with polyvinylidene fluoride resinusually and obtains 
performance of resistance fuel oil high-level theacrylic 
elastomer which is used, polymerizing ethylene 0 to 1 5 wt% , 
vinyl carboxylate 0 to 40 wt% , acrylonitrile 0 to 20 wt% 
andthe alkoxy alkyl acrylate 60 to 100 wt%, is something 
which becomes. Desirable acrylic elastomer, polymerizing 
alkoxy alkyl acrylate 80 to 1 00 wt% , acrylonitrile 0 to 20 
wt% , ethylene 0 to 5 wt% andthe aliphatic acid vinyl 0 to 5 
wt%, is something which becomes. Furthermore, desirable 
acrylic elastomer polymerizing alkoxy alkyl acrylate 80 to 100 
wt% and acrylonitrile 0 to 20 wt%,is something which becomes, 
especially, desirable acrylic elastomerpolymerizing alkoxy alkyl 
acrylate 85 to 95 wt% and acrylonitrile 5 to 1 5 wt%, is 
something which becomes. 

Vinylidene fluoride resin which is used for this invention points 
to copolymer of polyvinylidene fluoride resinand vinylidene 
fluoride and other copolymerizable monomer, 
hexafluoropropylene , pentafluoropropylene , 
trifluoroethylene ,the trifluorochloroethylene , 
tetrafluoroethylene vinyl fluoride , perfluoro (methyl vinyl 
ether) and perfluoro (propyl vinyl ether), in addition it is 
aolefins and a acrylic acid ester etc as other copolymerizable 
monomer, it can use forcopolymerization these one, two or 
more kinds. 

As description above in case of vulcanization of blend of theac 
rylic elastomer and polyvinylidene fluoride resin which do not 
copolymerize especially cross-linking monomer,the 
crosslinking agent which is used is peroxide. 

Case of production of acrylic elastomer with special crosslinki 
ng agent copolymerizing cross-linking monomer which 
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crosslinking can do, what crosslinking isdone is often done by 
crosslinking agent . In this case it is possible to do crosslinking 
of acrylic elastomer, iscopolymerized making use of acrylic 
elastomer which, corresponds to this cross-linking 
monomerwith crosslinking agent which vis-a-vis total 1 00 
parts by weight of monomer component of theaforementioned 
acrylic elastomer, cross-linking monomer 0. 1 to I0 parts by 
weight. 

As example of cross-linking monomer, you can list diene com 
pound , epoxy group-containing ethylenic compound , 
carboxyl group-containing ethylenic compound and active 
halogen-containing ethylenic compound etc, but cross-linking 
monomer if it is something which can dovulcanization in 
vulcanization method of this invention, this invention is 
effective, thetypes of cross-linking monomer especially is not 
limited. 

When cross-linking monomer is diene compound, when it can 
use vulcanization agent which is usedfor peroxide and natural 
rubber etc generally, it is a epoxy group-containing ethylenic 
compound, other thanthe curing agent which is used for epoxy 
resin, be able to use organic carboxylic acid ammonium , the 
dithiocarbamic acid salt , quaternary ammonium salt , 
guanidine, sulfur compound , alkaline earth metal hydroxide , 
lead oxide and the zinc oxide, when it is a active halogen- 
containing ethylenic compound, combination of organic 
carboxylic acid ammonium , organic carboxylic acid alkali 
metal salt and thesulfur compound can be used. 

When it vulcanizes making use of peroxide, be able to use, espe 
ciallyit does not restrict, but for example di-t-butyl peroxide , t- 
butyl cumyl peroxide , dicumyl peroxide , , - bis (t-butyl 
peroxy isopropyl) benzene and 2,5-di methyl - 2,5-di (t-butyl 
peroxy) hexane , 2,5-di methyl - 2,5-di (t-butyl peroxy) 
hexyne - 3, l , l - bis (t-butyl peroxy) - 3,3,5 - 
trimethylcyclohexane , n-butyl -4,4 - bis (t-butyl peroxy) 
valerate and 2,2 - bis (t-butyl peroxy) octane etc you can list 
those which are used for thecrosslinking of rubber generally as 
peroxide. 



Half-life of l min of peroxide result whose those of themelting 
point or higher of polyvinylidene fluoride resin are more 
desirable is given. 

It does not restrict quantity of peroxide. I to 1 0 parts by weig 
ht extent it is used vis-a-vis acrylic elastomer 1 00 parts by 
weight usually. 

When crosslinking doing blend of acrylic type elastomer and p 
olyvinylidene fluoride resin with theperoxide, from fact that 
polyflinctional monomer is jointly used is effective, asfor 
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quantity 1 5 parts by weight or less is suitable amount vis-a-vis 
acrylic type elastomer 1 00 parts by weight. Because 
polyfiinctional monomer of excess loses flexibility of 
crosslinked product, it is notdesirable. trimethylol propane 
trimethacrylate and trimethylolpropane triacrylate most being 
effective as polyfiinctional monomer, also thetriallyi 
isocyanurate , triallyl cyanurate , triallyl trimellitate 
trimethylolpropane triacrylate , 1 ,6 hexanediol acrylate , 
triethylene glycol diacrylate , the polyethylene glycol 
diaayJate, diallyl phthalate and 1 ,2 - polybutadiene etc are 
applicable. 

To jointly use radical scavenger and thiourea derivative in case 
of also, peroxide crosslinking, it iseffective, when taking 
balance of property of crosslinked product, as forthe radical 
scavenger as for 3 parts by weight or less and thiourea 
derivative use of 5 parts by weight or less is desirabievis-a-vis 
acrylic elastomer 100 parts by weight. When radical scavenger 
is used for large amount, it consumes peroxide, itdeviates from 
object which takes balance of property of the crosslinking agent. 
When it uses also thiourea derivative for large amount, reverse 
effect where propertyof crosslinking agent decreases rather is 
caused, alone or it is desirable inside aforementioned range to 
jointlyuse. 

As radical scavenger generally it can use compound and sulfur 
or sulfur containing compoundwhich are used as polymerization 
inhibitor or antioxidant it can list phenothiazine , the2 - 6-di 
- t-butyl - P - cresol and vulcanization accelerator or other 
sulfur compound for rubber as representative example. 

Li addition in order to be suited for application of blend, theva 
nous filler, plasticizer, processing aid or stabilizer which are 
used generally withthe rubber industry can be added. 

In addition according to need nitrile rubber and hydrogenated 
Ni trim rubber , epichlorohydrin rubber , ethylene propylene 
rubber ,the butyl rubber am? v element rubber etc also it is 
possible to blend. 

Amount used of filler when 5 to 300 parts by weight it adds vis 
-a-vis acrylic elastomer 1 00 parts by weight theblend state and 
fabncabihty improving, compared to, effective blend 
becomespossible. 

As plasticizer, those which do not impair object of this inventi 
on. Namely, you can list oligomer or polybutene, polyether 
and polyester etc of thing for example -olefin which has 
affinity vis-a-vis composition. 

Furthermore, other rubber , also mixture with other various rub 
ber wherethe for example fuel oil resistance is superior is 
possible with desire. 
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In blend of acrylic elastomer and polyvinylidene fluoride resin 
and kneading of otherformulation conventional equipment 
which is used with rubber industry is all applicable. 

As for vulcanization temperature, it is necessary, to be a melti 
ng point or higher of polyvinylidene fluoride resin whichthe 
blend is done temperature of 1 0 °C or higher is more necessary 
than the preferably melting point. When being a blend of those 
which possess melting point where polyvinylidene fluoride 
resindiffers several kinds, it is desirable to be a highest melting 
point or higher in blend. When resin which possesses 
maximum melting point barely is little, it is goodnext even with 
temperature above high melting point, but result whose it 
isdesirable to set to raising, is given. 

In addition, when possessing temperature width which is meltin 
g point of the polyvinylidene fluoride resin, it is desirable to be 
highest temperature or higher. 

With vulcanization temperature under melting point of polyvi 
nylidene fluoride resin, mechanical property of vulcanized 
product ofthe blend decreases. 

(Action or Working) 

By vulcanization method of this invention, as for blend of ac 
rylic elastomer and polyvinylidene fluoride resinthe vulcanized 
product which shows mechanical property , fuel oil resistance 
and solvent resistance definition growth behaviorhigh-level 
is acquired. 

(Working Example) 

( 1 ) Production of - 1 acrylic elastomer A 

Electrification Poval B - 05 and B - 1 7 each 700g, inserting th 
e sodium acetate 60g, iron(IT) sulfate 2g, ethylenediamine 
tetraacetic acid 4g and cocatalyst 90g in autoclave of 130the 
water 43 kg , as acryionitrile 4 kg , methoxyethyl acrylate 36 
kg and polyvinyl alcohol, it agitatedmixed, designated internal 
temperature of autoclave as 45 °C. air of autoclave upper 
part nitrogen substitution was done. 

Filling polymerization initiator aqueous solution from separate 
inlet port, advancing polymerization, it ended fill with 1 2 
hours. Adding sodium sulfate water solution to polymer 
emulsion which it forms, clotting doing thepolymer, 
offering/accompanying you tried this water wash and 
dehydrationwith polymer which it dries as acrylic elastomer A. 

( 1 ) Production of - 2 acrylic elastomer B 

Melting poly vinyl alcohol 2 1 20g and sodium acetate 86g in a 
utoclave of 1 30, in order tobecome 65 kg, while throwing 
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aqueous solution which it manufactures,agitating, emulsifying 
including vinyl acetate 8.6 kg and 2 - methoxyethyl acrylate 
34.6 kg and glycidyl methacrylate 160gand allyl glycidyl ether 
480g, inside autoclave with nitrogen gas after substituting, 
thepressure insertion it did ethylene monomer from upper part. 
In order with polymerization temperature 55 °C to become 45 
kgfcm2, you adjusted ethylene pressure, addition it did 
polymerization initiator aqueous solution over several times 
from separate inlet port,stopped polymerization with 
approximately 10 hours, it did clotting and dehydration due to 
monomer removal and borax 3 % aqueous solution, 
orTering/accompanying ittried dehydration with polymer which 
is dried as acrylic elastomer B. 

(2) Blend and test of acrylic elastomer and vinyl idene fluoride 
resin 

With various vinylidene fluoride resin which are shown in Tabl 
e 1 and combination formulation whichshows aforementioned 
acrylic elastomer A in Table 1, vulcanized product was 
producedwith various vulcanization condition kneading as 
description below, property was measured. 

(I) Mixture 

Uncured rubber it dropped acrylic elastomer (uncured rubber) 14 
OOg in base making use of 3 kneader,the 1 minute eleme® 
y after doing, after dropping various polyvinylidene fluoride 
resinwhich are shown in Table 1 and all additive which excludes 
peroxidethe 3 min it kneaded, 3 min after doin£>* 
inserting itdischarged. It showed kneading temperature in Table 
I. 

With 40 °C it designated blend which it discharges as the 10 in 
ch roll and did sheeting, after cooling, wound around inch 
rollfor second time with 40 °C, did kneading of peroxide and 
thesheeting-out did. 

(3) Physical measurement method of vulcanized product 
Property 

After vulcanizing, with ambient temperature after 1 day leavi 
ng it measured withthe JIS K630 1 . 

Solvent definition ^ growth 

It maintained mixed solvent of volume ratio of isooctane 40 a 
nd toluene 60 at the40 °C, JIS No. 1 dumbbell it attached cut 
which is similar to UK K6301 falserumor - plain gauze 
bending test in blanking and center from thesample which is 
vulcanized, in specified draw ratio after setting soaked in 
themixed solvent and measured time to cutting. 
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Fuel oil resistance 

Fuel oil resistance 40 °C 7 0 hour after soaking, sought volum 
e change ( V) from mixed solution ofthe Fuel C(isooctane / 
toluene 50/50 vol%) and Fuel CI ethanol 80/20 vol%. 

(4) Result is shown in Table l and Table 2. 
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(3) As for combination example which is used in Working Exa 
mple and Comparative Example following sort 

1) PEN NWALT supplied , jauntily vinylidene fluoride 

2) PEN NWALT supplied and polyvinyl idene fluoride 

3) SOL VA Y supplied and polyvinylidene fluoride 

4) Uniroyal supplied and Nalgard445 

5) Tokai Carbon Co. Ltd. (DB 69-056-9975) supplied and HA 
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7) H*55lMb^tt«. tK'J^T> 

8) H#E$SHt9M±»L X^U>^Phfb2/zfA 

10) 

11) B*»IM±8 % fflUtto'i-^*VV-4Q 

12) JK3Mb3&tt«L ^ttK^fc^tt 



F carbon black 

6) Adeka Argus K.K.(DB 70- 137-6469) supplied and ester ty 
pe plasticizer 

7) Nippon Petrochemicals Co. Ltd. (DB 69-057-7689) supplied 
and polybutene 

8) Mitsui Chemicals Inc. (DB 69-056-7037) supplied and ethy 
lene propylene rubber 

9) trimethylolpropane trimethacryiate 

10) trimethyl thiourea 

11) NOF Corporation (DB 69-055-2575) supplied and peroxi 
de Perhexa V - 40 

12) Toyo Chemical Co. Ltd. (DB 69-080-1014) supplied and 
organic sulfur compound 
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